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AMEMragENTS TO TH E CIAIMS 

1. (CURRENTLY AMENDED) An apparatus comprising: 
a processor XLL configured to operate at a first data 
rate in response to a first clock signal and (ii) having._a_f iirsj:. 
^.nterfac e i;r>i h to communic ate on a system bus; 
5 an interface circuit having lAl a state machine and ±n± 

^_^.>nr.nrl bn a interfacp nni t to commun icate on said syste m bus,„^id 
ini-nrf.nnr^ ci rcuit being configured to (i) operate at a second data 
rate in response to a second clock signal and (ii) convert data 
received from said processor over «t said system bus from said first 
10 data rate to said second data rate; and 

a f irst memory (i) having a plurality of banks -f^^JAil 
coupled to said interface circuit and ^irrirY (iii). configured to 
present /receive said data to/from said interface circuit system bua 
at said second data rate, wherein said state machine is configured 
15 to precharge and close all of said p luj . ality o f banks prior to a 
refresh cycle being performed. 

2. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 1, wherein said first clock signal and said second clock 
signal are independently generated. 
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3. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 1, wherein said second clock signal is generated in response 
to fiaid first clock signal. 

4. (CURRENTLY AMENDED) The apparatus according to claiirt 
1, wherein state machine is configured to control the conversion 
between said first data rate and said second data rate. 

5. (CURRENTLY AMENDED) The apparatus according to claim 
1, wherein said apparatus provides paging to said first memory. 

6. (CURRENTLY AMENDED) The apparatus according to claim 
1, wherein said processor comprises (i) a central processing unit 
(CPU) and a bus - i r iterfaec a mg^morv c ontrol unit— -wheiein said GPU 
that communicates with a second memory aaid gystem bug through -^^trrti 

5 iycni- inL e i- face unit . 

7. (CURRENTLY AMENDED) The apparatus according to claiia 
1, wherein said interface circuit further comprises a 
b i- dir ect iona 1 first-in-first-out buf fer configured to transJIer 
»aid data between « said second bus interface unit andy wlxe-r^ia 

5 said state machine is oonfi^ared bo - cumiuunlcaLe with ^ald nygtcm 
bti-s h hr o ugh s aid bus interfa c e uni fc , 
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8. (CANCEL) 

9 . (CURRENTLY AMENDED) The apparatus according to claim 
1, wherein said interface circuit is configured to minimize access 
reqiiests to said first memory. 

10. (CURRENTLY AMENDED) An apparatus comprising: 
processor means for (i) operating at a first data rate in 
response to a first clock signal and (ii ) having a — first bus 
jntgrfa ce unit to communicate on a system bus ; 
5 interface means having (A) a state machine gnd — t.B} — a 

^gnond bus interface unit to communicate on said sv stem bus, said 
T^nte rface means configured for (i) operating at a second data rate 
in response to a second clock signal, and (ii) conveirting data 
received from said processor means over €r said system bus from said 
10 first data rate to said second data rate; and 

memory means (i) having a plurality of banks ±xyr (4r>- 
tri' -iLip li n q . (ii) coupled to said interface means and (ii) .Lti.il 
presenting said data to/from said feysLem bus said interface means 
at said second data rate, wherein said state machine is configured 
15 to precharge and close all of said plurality of baxiks prior to a 
refresh cycle being performed. 
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11. (CURRENTLY AMENDED) A method for paging to a memory 

comprising the steps of: 

(A) operating a processor at a first data rate xn 
response to a first clock a^gn«1, said x^roceBSor communicating on 

5 s vgtem h nft throug h a first bus interface unit ; 

(B) operating an interface circuit at a second data rate 
in response to a second clock signal , fiaid interface circuit 
r;fStT)Tmniicat:in a on said syste m bna through a second bus interface 
unit; 

IQ (C) converting data received from said processor over ^ 

said system bus from said first data rate to said second data rate 
j.n i=5aid in terface circuit ; 

(D) operating «t said memory (i) having a plurality of: 
banks . (ii) coupled to said interface circuit and -fw ..(ii. l l 

15 presenting/receiving said data to/from said interface — circ uit 
■syi^tecitHTtre* at said second data rate; and 

(E) precharging and closing all of said plurality of 
banks prior to a refresh cycle being performed. 

12. (CURRENTLY AMENDED) The apparatus according to claim 
1, wherein said processor includes a direct memory access engine 
and said apparatus provides a delay when said direct memory access 
oacfine is not ready to present/receive said data to/from said f.irs.t 
5 memory during a read/write operation. 
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13. (PRF^VIOUSLY PRESENTED) The apparatus according to 
claim 12, wherein said interface circuit comprises a control status 
register having a completion bit which indicates that said 
cipparatus is ready to begin a new read/write operation. 

14. (CURRENTLY AMENDED) The apparatus according to claiia 
13, wherein said apparatus is ready to begin e said new read/write 
operation to/from said first memory when said completion bit is 
cleared. 

15. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 14, wherein a direct memory access upper bound register is 
set in response to said completion bit being cleared. 

16. (CURRENTLY AMENDED) The apparatus according to claim 
15, wherein a direct memory access lower bound register is set 
depending on whether said apparatus is performing the read/ write 
operation to/ from said first memory. 

17. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 16, wherein said direct memory access engine is configured to 
perform (i) a write operation when said direct memory access lower 
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bound register is clear and (ii) a read operation when said direct 
5 raemory access lower bound register is set. 

18. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 17, wherein said direct memory access engine is configured to 
prejscnt an interrupt signal to said processor in response to 
completing a block of transfer during the read/write operation. 

19. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 18, wherein said processor is configured to determine if more 
blocks are needed to be transferred during the read/ write 
operation. 

20. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 19, wherein said completion bit is set if there are no more 
blocks needed to be transferred during the read/write operation. 

21. (PREVIOUSLY PRESENTED) The apparatus according to 
claim 13, wherein said control status register includes a direction 
bit configured to indicate (i) a write operation when said 
direction bit is clear and (ii) a read operation when said 

5 direction bit is set. 
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